Introduction

C
hronic obstructive pulmonary disease (COPD) is a worldwide public health issue that is becoming both a substantial and increasing economic and social burden. 1 COPD ranked sixth as a leading cause of death worldwide in 1990, and it is projected to become the third by 2020. 2 Since the mortality and morbidity rate of patients with COPD are frequently related to its exacerbation, effective strategies to prevent such exacerbations are needed. 1 COPD exacerbation is $50% more likely to occur in winter than in other seasons, 3 and infection from influenza is one of the main causes of exacerbation and increased mortality rate. 4 Influenza vaccines can reduce the risk for serious illness and death in COPD patients, [5] [6] [7] [8] [9] therefore, an annual influenza vaccination is recommended almost universally in COPD guidelines. 1, [10] [11] [12] [13] [14] The Japanese government made amendments to the Preventive Vaccination Law, specifying elderly people aged !65 years as the target population for influenza vaccinations in November 2001. 15 This amendment aimed at keeping elderly people, many of whom have various underlying diseases, from infection and aggravation of influenza and to improve their prognosis. Municipalities are now legally required to offer vaccinations to the target groups. After the amendment, vaccine coverage among the population aged !65 years rapidly increased from 17 16 Although there are no data available about the vaccine coverage before 2000, considering that the Japanese government amended the Preventive Vaccination Law to exclude influenza from the list of target diseases in June 1994 and the amount of influenza vaccines produced plummeted and remained scarce between 1995 and 2000, 16 the vaccine coverage during the period must have been much lower.
Although the influenza vaccination is known to reduce the mortality rate among patients with COPD, 5, 8 the effects of such a legal approach to improving vaccine coverage have not been evaluated. The aim of this study was to assess the effects of the amendment to the Preventive Vaccination Law in 2001 to augment influenza vaccine coverage of elderly people on the nationwide COPD mortality rate.
Methods
Data source
The number of monthly COPD deaths by gender and age was obtained from the Monthly Vital Statistics Reports of the Ministry of Health, Labour and Welfare, targeting all Japanese living in Japan and released 5 months after the survey month. 17 COPD is defined in terms of codes J40-44 in the International Statistical Classification of Diseases and Related Health Problems 10th version (ICD-10). Data between January 1995 and December 2009 were analysed. In addition, Japan's total population by gender and age was obtained from reports by the Population Estimation in the Statistics Bureau, Ministry of Internal Affairs and Communications 18 for each month.
Statistical analysis
The COPD mortality rate for each month was calculated separately for the two age groups: age <65 years and age !65 years. We examined some intercept-change models as well and chose the model below following the consideration of goodness of fit.
All analyses were conducted using IBM SPSS Statistics version 19 for statistical software.
Results
During the study period (January 1995-December 2009), a total of 202 338 COPD deaths were reported. The total number of COPD deaths for men in the age group of <65 years was 5260 and 146 505 in the age group of !65 years; for women, 1331 in the age group of <65 years and 49 242 in the age group of !65 years. Overall, the crude COPD mortality rate was 0.88 per 100 000 person-months (age <65 years, 0.04; age !65 years, 4.66). After the amendment to the Preventive Vaccination Law, crude COPD mortality rates decreased for both age groups (age <65 years, 0.04-0.03; age !65 years, 4.96-4.46). Figure 1 shows the trend of the monthly age-adjusted COPD mortality rate during Figure 1 Monthly age-adjusted COPD mortality rates in Japan (January 1995 to December 2009) the study period for each age group. Age-adjusted COPD mortality rates in both age groups were obviously high every winter. In the population aged !65 years, the mortality rate decreased year by year, and its seasonal variation gradually attenuated throughout the study period. Among this age group, the age-adjusted mortality rate ranged from 3.08 (September 2000) to 8.37 (January 1995) prior to the law amendment, whereas it ranged from 2.87 (September 2008) to 5.32 (January 2003) after the amendment. However, in the population aged <65 years, no clear trends in age-adjusted mortality rates could be seen throughout the study period. The age-adjusted mortality rate ranged from 0.02 (September 1999) to 0.06 (January 2001) before the amendment, whereas it ranged from 0.01 (October 2009) to 0.04 (January 2009) after the amendment.
The COPD mortality rate of each variable and the RRs estimated by the Poisson regression models are shown in table 1 (age <65 years) and in table 2 (age !65 years). The COPD mortality rate was lowest among the female population aged <40 years (0.003 per 100 000 person-months), and highest among the male population aged !90 years (45.545 per 100 000 person-months).
Results of univariable and multivariable analyses showed that male gender and older age were tangible risk factors of COPD death. In multivariable analysis, results showed a statistically significant downward tendency in the trend in COPD mortality rate throughout the study period for both age groups (RR = 0.97 per 12 months). Figure 2 shows the risk of COPD death prior to and after the amendment to the law for each month, estimated by the Poisson regression models. After the amendment, a statistically significant risk reduction was observed in January (RR 0.84; 95% CI 0.81-0.88), February (RR 0.85; 95% CI 0.81-0.89) and March (RR 0.92; 95% CI 0.88-0.96) among the population aged !65 years. On the other hand, no statistically significant changes were found in the risk of COPD death among the population aged <65 years in any month after the amendment.
Discussion
In the current study, we investigated whether the 2001 amendment to the Preventive Vaccination Law affected the nationwide mortality rate of COPD, and if so, how. Our results showed 8-16% of estimated risk reduction in COPD death per month during the influenza season (January-March) in the population aged !65 years after the amendment. This amendment originally aimed to keep elderly people from infection and aggravation of influenza, and did not particularly target COPD patients. One plausible explanation for our finding is that the influenza vaccine coverage of elderly COPD patients would have increased after the amendment along with that of the general population. The Japanese government amended the Preventive Vaccination Law to exclude influenza from the list of target diseases in June 1994 and the amount of influenza vaccines produced plummeted. 16 Therefore, it can be assumed that many COPD patients would not have been vaccinated until the amendment was made in November 2001, although the influenza vaccination was recommended for COPD patients according to COPD guidelines. 1, [10] [11] [12] [13] [14] Since the amendment to the law in 2001, municipalities must provide vaccinations to the target groups with a subsidy of $80% of the influenza vaccination cost. The cost of providing the influenza vaccine, including not only the cost of the vaccine and the cost of its administration, but also a health consultation fee to determine whether it is indicated, is roughly 5000 Japanese Yen (¥); the municipality provides a subsidy (¥4000), and the individual contributes a self-payment (¥1000). However, the cost varies among municipalities and a fixed cost would depend on an agreement between the municipal government and the medical association of each community. 15 As vaccine coverage among the general population aged !65 years rapidly increased since the 2001-02 influenza season, 16 many COPD patients in this age group also would have been vaccinated and received its benefit.
Despite the fact that the population aged <65 years was not the target of the amendment in 2001, their vaccine coverage also increased from 3.9% in the 2000-01 influenza season to 27.7% in the 2008-09 season. 16 Our results, however, show no statistically significant changes in the risk of COPD death after the amendment in any month among this age group. The plausible reasons for the lack of detectable change would be that the number of COPD deaths among this age group was too small to indicate any statistically significant differences, and/or that the effect of influenza vaccines on this age group was insufficient in reducing COPD deaths. As shown in previous studies, [19] [20] [21] aging is a strong predictive factor of COPD morbidity and mortality rates. In addition, since younger COPD patients are likely to be categorized as 'mild' or 'moderate' 22 according to the GOLD criteria, 1 they would have a better prognosis than elderly patients. It is assumed that the influence of influenza infection on the prognosis of COPD would probably be small among the population aged <65 years, and therefore, the effect of increased vaccine coverage could not be detected in our results.
The Vital Statistics Report we applied for this study gives high-quality mortality rate statistics covering the entire Japanese population and is the only available data in Japan that is applicable to our population-based analysis. However, the report of COPD deaths must be interpreted cautiously because the accuracy of the COPD mortality data is affected by its terminology, recognition and awareness of the disease. 1 In the Vital Statistics Report, underlying cause of death, which is defined as the disease or condition that initiated the train of morbid events leading directly to death, is adopted in death registration. Therefore, the reliability of this report would largely depend on the notability of COPD and the diffusion of inspection methods in Japan. In addition, COPD is likely to be listed as a contributory cause of death or omitted entirely from the death certificate and the death attributed to another condition. In fact, the main causes of death reported among COPD patients were cancer and cardiovascular-related diseases. 23, 24 Thus, death registration data may not accurately depict the COPD mortality rate. As for COPD terminology, since we applied the data after the introduction of ICD-10 in Japan, the problem of labeling would not affect the results. However, since spirometry, which is essential for detecting early stage COPD, has not been widely used in Japan, the prevalence of COPD has been much underreported. One recent study 22 revealed that not <8.6% of the general population aged !40 years, i.e. $5.3 million people, was estimated to have airflow limitation consistent with COPD diagnosis in Japan. However, only 9.4% of them actually reported a previous diagnosis of COPD. Since the cause of death for undiagnosed COPD patients is seldom listed as COPD in death certificates, 25 those deaths were not included in our analyses. Considering that many patients without COPD diagnosis would have mild or moderate COPD, 22 they would have a better prognosis than those with COPD diagnosis. Therefore, the effects of the influenza vaccination in patients with undiagnosed COPD would not be equivalent to those with diagnosed COPD. However, since >90% of patients with COPD remain without diagnosis, not a few undiagnosed patients would have been vaccinated after the amendment in 2001 and received the benefit as well, whereas it cannot be evaluated from the Vital Statistics Report.
Since our study was limited to some socio-demographic factors including the amendment to the Preventive Vaccination Law, the observed reduction of the risk of COPD death might have occurred due to changes in other risk factors during the study period. We did not consider the important prognostic factors of COPD, such as tobacco smoking and long-term oxygen therapy (LTOT) or home oxygen therapy (HOT). 1, 13, 26 Tobacco smoking is the most well-known risk factor of COPD morbidity and progression. [27] [28] [29] Smoking cessation can prevent or delay the development of airflow limitation or reduce its progression, 30 and can have a substantial effect on subsequent mortality rates. 23 Smoking prevalence in Japan has been much higher in men than in women, 31 and it would be a plausible explanation for the statistically significant gender difference in COPD mortality rates, as shown in our results. Recently, smoking prevalence among men has been consistently decreasing and the gender difference has attenuated. 31 However, we assume that these gradual changes in smoking prevalence would have affected the year-by-year trend in mortality rate but this does not explain the distinct winter-specific change as seen in our results. In addition, although LTOT/HOT is known to improve the prognosis of COPD patients with severe chronic respiratory failure, 32, 33 no exceptional changes were made in their application criteria during the study period. Thus, to our knowledge, there are no plausible factors that could have caused the winter-specific risk reduction of COPD deaths among elderly people after the 2001-02 influenza season, other than the amendment to the Preventive Vaccination Law. We believe that the changes in influenza vaccine coverage due to the amendment to the law should be the single explanation for our findings.
In summary, the results of this study suggest that the amendment to the Preventive Vaccination Law in November 2001 contributes to the reduction of COPD mortality rates among the elderly population during the influenza season. To our knowledge, this is the first report examining the nationwide effect of legal intervention to improve influenza vaccine coverage. Considering that in Japan, the influenza vaccine coverage for the population aged !65 years is $50%, and is not yet adequate even after the amendment, additional interventions to improve vaccine coverage could lead to further reduction of COPD deaths. Our findings should be helpful for policy makers who deal with influenza and COPD. 
Introduction
T he tobacco industry has made maintaining smoking in hospitality venues a priority worldwide [1] [2] [3] [4] [5] by organizing and sometimes financing hospitality 1, 6 and 'smokers' rights' groups 1,4,7-9 to oppose smoking restrictions. Bars are particularly important to the tobacco industry because they are adult only venues where young adults can be targeted. [10] [11] [12] As claims of adverse economic effects on restaurants have lost credibility, 13, 14 the tobacco industry has focused on bars as a wedge to undermine 100% smoke-free laws, 4, 15, 16 including in the Netherlands. In July 2008, the Netherlands ended hospitality's exemption to legislation [1] which prohibited smoking in most public places. Despite strong initial public support for smoke-free hospitality venues, opponents successfully represented smoke-free regulations as harmful to small and employer-run bars and encouraged noncompliance in all bars. In November 2010, the Minister of Health announced that bars without employees under 70 m 2 would be reexempted from the smoke-free law [2] and non-compliance continued into 2011. [3] This case illustrates that strong tobacco control policies are not enough; it is important to have a strong implementation campaign that anticipates continuing organized opposition and a law that does not allow exemptions.
Methods
We triangulated 17 news articles, government documents, scientific papers and other media with 14 interviews conducted between January 2010 and February 2011 to construct this case study. From May to September 2010, we searched the entire Legacy Tobacco Documents Library (legacy.library.ucsf.edu) of tobacco company documents between May and September 2010 beginning with 'the Netherlands', politicians, and other named individuals and Failure of policy regarding smoke-free bars in the Netherlands
